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This  rsport  was  prepared  undsr  guidance  containad  in  tha 
"Reconmended  Ouidalinas  for  Safaty  Inspaction  of  Dana, " for 
Phasa  I Investigations . Copiaa  of  thaaa  guidalinas  nay  ba 
obtainad  fro®  tha  Offica  of  Chiaf  of  Engineers,  Washington, 
D.C.  20314.  Tha  purposa  of  a Phasa  Z Znvastigation  is  to 
identify  axpaditioualy  thosa  daas  which  nay  posa  hazards  to 
hunan  life  or  proparty.  Tha  aasassaant  of  tha  ganaral  condition 
of  tha  da®  is  basad  upon  availabla  data  and  visual  inspactions. 
Datailad  invastigation  and  analysas  involving  topographic 
napping,  subsurf aca  invastigations , tasting,  and  datailad 
coaputational  avaluations  ara  bayond  tha  scopa  of  a Phasa  Z 
Znvastigation;  hovavar , tha  invastigation  is  intandad  to 
idantify  any  naad  for  such  studios. 

In  raviawing  this  rsport,  it  should  ba  raalisad  that  tha 
raportad  condition  of  tha  da®  is  basad  on  obsarvations  of  fiald 
conditions  at  tha  tins  of  inspaction  along  with  data  availabla 
to  tha  inspaction  taa®.  Zn  casas  whara  tha  rasarvoir  was 
lowarad  or  drainad  prior  to  inspaction,  such  action,  whila 
inproving  tha  stability  and  safaty  of  tha  dan,  ranovas  tha 
noraal  load  on  tha  structura  and  nay  obscura  cartain  conditions 
which  night  otharvisa  ba  datsctabla  if  inspactad  undar  tha 
noraal  oparating  anvironnant  of  tha  structura. 

Zt  is  inportant  to  nota  that  tha  condition  of  a dan  dapands  on 
nunarous  and  constantly  changing  intamal  and  axtamal 
conditions,  and  is  evolutionary  in  nature.  Zt  would  ba 
incorrect  to  assuaa  that  tha  present  condition  of  tha  dan  will 
continue  to  represent  tha  condition  of  tha  dan  at  sons  point  in 
tha  future.  Only  through  frequent  inspactions  can  unsafe 
conditions  ba  detected  and  only  through  continued  care  and 
naintenance  can  these  conditions  ba  prevented  or  corrected. 

Phasa  Z Inspactions  ara  not  intandad  to  provide  datailad 
hydrologic  and  hydraulic  analysas.  Zn  accordance  with  tha 
established  guidalinas,  tha  spillway  design  flood  is  basad  on 
tha  astinatad  "Probable  Naxinun  Flood"  for  tha  region  (greatest 
reasonably  possible  atom  runoff),  or  fractions  thereof.  Tha 
spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  tha  naad  for  more 
datailad  hydrologic  and  hydraulic  studies,  considering  tha  size 
of  tha  dan,  its  ganaral  condition  and  tha  downstream  damage 
potential.  PT  TT  1 I T~ 
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PA  474  (PA  No  Name  No.  35),  Mercer  County,  Penney 1 vania 
NDI  No.  PA  00249,  PennDER  No.  43-50,  SCS  No.  PA  474 

Saw  Mill  Run 
Inspected  9 May  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

PA  474  (also  known  as  PA  No  Name  No.  35)  is  a zoned  earth 
floodwater  retarding  dam  designed  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service  (SCS).  The  dam 
consists  of  a main  embankment,  a vegetated  earth  emergency 
spillway,  an  intake  riser  and  outlet  conduit  (principal 
spillway)  and  a saddle  dike.  The  dam  is  a "High"  hazard- 
"Small"  size  dam  and  is  owned  and  operated  by  the  Mercer 
County  Commissioners.  The  main  embankment  has  a crest 
length  of  1640  feet  and  a maximum  height  of  30  feet. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 

with  procedures  established  by  the  Baltimore  District,  Corps 

of  Engineers,  for  Phase  I Inspection  Reports,  revealed  that 

the  spillway  will  pass  the  Probable  Maximum  Flood  (PMF)  ] . 

without  overtopping  the  dam.  The  spillway  is  therefore 

considered  "adequate." 

The  dam  was  found  to  be  in  good  overall  condition  at  the 
time  of  inspection  on  9 May  1979.  However,  the  owner  should 
perform  the  following  several  minor  items  of  remedial  work 
as  soon  as  practicable: 

1)  Periodically  inspect  the  seepage  area  to  the  left 
of  the  outlet  structure  to  identify  a change  in 
quantity  of  seepage  or  the  exiting  of  muddy  water 
from  this  area  and,  if  necessary,  study  the  situation 
in  detail  and  take  appropriate  remedial  measures. 

2)  Remove  the  sedimentation  and  vegetation  above  the 
inlet  and  outlet  of  the  spring  drain  in  the  dike 

and  clean  the  pipe  out,  if  necessary.  The  downstream 
channel  may  need  to  be  reshaped  to  provide  sufficient 
drainage  away  from  the  toe  of  the  dike. 

3)  Remove  the  stockpiled  brush  from  the  emergency 
spillway  channel. 

4)  Fill  the  animal  burrows  in  the  embankment  and 


establish  a rodent  control  program. 


S)  ..Replace  tha  joint  filler  between  the  outlet  conduit 
'bad  the  impact  baain  head  wall. 

t)  periodically  inspect  and  maintain  the  filter  drain 
outlets . 

7)  Clear  the  debris  from  the  trash  rack  of  the  riser 
and  periodically  inspect  and  maintain  the  trash 
rack  in  the  future. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a detailed  emergency  operation  and  warning 


2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a storm  of  major  proportions  is 
given  by  the  Rational  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warn: 


Section  1 
Section  2 
Section  3 
Section  4 
Section  3 
Section  6 
Section  7 


Project  Information 
Engineering  Date 
Visual  Inspection 
Operational  Procedures 
Hydraulic/Rydrolocic 
Structural  stability 
Assessment,  Recosmendationa/Ri 
Measures 
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Plate  1 
Plate  2 
Plate  3 
Plate  4 
Plate  S 
Plate  4 
Plate  7 
Plate  S 


Location  Plan 
Watershed  Nap 
Plan  of  Storage  Area 
Dam  Site 

Profile  of  Dam  and  Emergency  Spillway 

Foundation  Drain  Details 

Spring  Drain  Details 

Plan  and  Profile  of  Principal  Spillway 


Appendix  A - Check  List  - Visual  Inspection 
and  Field  Sketch 

Appendix  B - Check  List  - Engineering  Data 
Appendix  C - Photographs 

Appendix  D - Hydrologic  and  Hydraulic  Computations 
Appendix  E - Regional  Geology 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAN  INSPECTION  PROGRAM 
PA  474  (PA  NO  NAME  No.  35) 

NDI  No.  PA  00249,  PennDER  No.  43-50,  SCS  No.  PA  474 

SECTION  1 - PROJECT  INFORMATION 


GENERAL 


a.  Authority  - The  Dam  Inspection  Act,  Public  Law 
92-36^7  authorised  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

ose  of  Inspection  - The  purpose  of  the  inspection 
s to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property. 

1 . 2 DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  - PA  474 

(also  referred  to  as  PA  No  Name  No.  35)  was  designed 
by  the  U.S.  Department  of  Agriculture,  Soil  Conserva- 
tion Service  (SCS)  for  floodwater  detention.  The 
dam  consists  of  a zoned  earth  embankment,  a vegetated 
earth  emergency  spillway  channel,  a riser  intake 
with  a 36-inch  diameter  outlet  conduit,  and  a 
saddle  dike  located  to  the  right  of  the  main 
embankment.  3 

>The  crest  length  of  the  main  embankment  is  1640 
feet.  The  maximum  height  of  the  dam  at  the 
original  streambed  is  30  feet.  The  dam  crest  is  at 
El.  1264.3  feet  and  the  top  width  is  14  feet.  The 
inclination  of  the  upstream  face  is  2.5H:1V 
(Horizontal  to  Vertical)  with  a 10-foot  wide  berm  at 
El.  1242  feet.  The  downstream  slope  is  2.5H:1V. 

A filter  trench  was  installed  in  the  downstream 
prism  of  the  embankment  from  original  station  4+92 
to  9+77.  A portion  of  the  filter  trench  is 
provided  with  6-inch  diameter  filter  drainpipe. 

The  two  outlets  of  the  filter  drainpipes  exit  into 
the  impact  basin  approximately  1 foot  downstream 
of  the  baffle  wall.  To  the  right  of  the  main 
embankment  is  a small  knoll  which  separates  the 
saddle  dike  from  the  main  embankment.  This  knoll 
consists  primarily  of  sandy  silt  (ML)  soils  and  is 
approximately  540- feet  long  between  the  two  oc 

embankments.  The  crest  length  of  the  dike  is  — 
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670  fMt  and  the  maximum  height  is  9 fast.  The 
crest  width  of  the  homogeneous  embankment  (dike) 
is  14  feet.  The  inclination  of  both  the  upstream 
and  downstream  slopes  of  the  dike  is  2. SB :1V. 


The  outlet  works  (principal  spillway  in  SCS  termi- 
nology) consists  of  a two-stage  reinforced  concrete 
riser  connected  to  a 36-inch  diameter  reinforced 
concrete  pipe.  The  riser  unit  consists  of  a low 
flow  orifice  2 feet  by  1.33  feet  with  a crest 
Kl.  1241.8  (sediment  pool).  Two  9- foot  long 
overflow  weirs  (one  on  each  side  of  the  riser) 
with  a crest  Bl.  1249.2  feet  form  the  second  stage 
of  the  riser.  The  weirs  have  a 1.5-foot  vertical 
clearance  below  the  soffit  of  the  concrete  slab  on 
the  top  of  the  riser.  The  riser  unit  has  a 24- 
inch  diameter  pond  drainpipe  extending  26  feet 
upstream  to  a vertical  section  of  30-inch  pipe. 

This  pond  drain  served  as  diversion  during  con- 
struction. The  end  of  the  pipe  (where  it  exits 
into  the  riser)  is  presently  bolted  shut  with  a 
1/4- inch  steel  plate.  The  outlet  conduit  for  the 
riser  is  144.3-feet  long  and  rests  on  a concrete 
cradle.  Five  reinforced  concrete  antl^seep  collars 
are  spaced  on  approximately  20-foot  centers  along 
the  first  100  feet  of  the  conduit.  The  conduit 
exits  into  a reinforced  concrete  impact  basin. 

A 450-foot  long  vegetated  earth  emergency  spillway 
channel  is  located  at  the  left  abutment  of  the 
dam.  The  control  section  for  the  channel  is  at 
Bl.  1257.0  feet  and  is  100-feet  wide  at  the  base. 
The  side  slopes  are  4H:1V  on  the  left  and  2H:1V  on 
the  right.  A wrap  around  dike,  approximately 
160-feet  long,  was  built  tb  protect  the  toe  of  the 
main  embankment  from  scour  during  flood  flows. 

The  toe  of  the  dike  is  protected  with  riprap  from 
the  control  section  to  the  downstream  end  of  the 
dike. 

Location  - PA  474  (PA  No  Name  No.  35)  is  located 
on  Saw  Mill  Run  about  1.0  mile  southwest  of  the 
Borough  of  Sandy  Lake  and  0.5  mile  east  of  the 
Borough  of  Stoneboro.  Portions  of  the  dam  are 
located  in  both  the  Borough  of  Stoneboro  and  Sandy 
Lake  Township  in  Mercer  County,  Pennsylvania. 
Located  approximately  600  feet  downstream  from  the 
dam  is  U.S.  Route  62,  which  runs  in  a northeast- 
southwest  direction.  Access  to  the  dam  is  via  a 
township  road  (located  to  the  southwest  of  the 
dam)  from  U.S.  Route  62.  A dirt  path  from  the 
township  road  then  provides  the  nearest  access  to 
the  dam  and  reservoir.  The  coordinates  of  the  dam 
are  Latitude  N 41*-20.1'  and  Longitude  w 80*-05.7*. 
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Size  Classification  - The  maximum  height  of  the 
daa  is  30  feet  end  the  reservoir  volume  to  the  top 
of  dea  (El.  1264.3  feet)  is  814  sere-feet.  The 
dsa  is  therefore  in  the  uSaallw  size  category. 

Hazard  Classification  - This  daa  is  in  the  "High" 
hazard  category  because  it  is  likely  that  aore 
than  a few  lives  would  be  lost  and  econoaic  losses 
would  be  excessive  in  the  event  of  a failure  of 
this  daa  under  flood  pool  conditions. 

Ownership  - The  daa  is  owned  by  the  Mercer  County 
Coamissi oners , Mercer  County  Courthouse,  Mercer, 
Pennsylvania  16137 . 


ise  of  Daa  - The  daa  is  used  for  floodwater 


Design  yd  Construction  History  - The  daa  was 
designed  by  the  SCS  under  the  authority  of  the 
Watershed  Protection  and  Flood  Prevention  Act, 
Public  Law  566,  as  aaended.  The  daa  was  con- 
structed by  Kane  Brothers  Company,  975  Bears  Den 
Road,  Youngstown,  Ohio  froa  April  1965  to 
Septeaber  1966  (with  an  appropriate  winter  shut- 
down period). 

Normal  Operational  Procedures  - The  principal  and 
emergency  spillways  are  uncontrolled.  The  pool 
is  normally  at  the  level  of  the  low  inlet  of  the 
riser  structure,  El.  1241.8  feet.  No  major  flood 
has  occurred  since  construction  of  the  daa  in 
1965-66  and  the  pool  level  has  not  reached  the 
crest  elevation  (El.  1257.0  feet)  of  the  emergency 
spillway.  The  daa  does  not  have  any  operating 
equipment  and  is  only  occasionally  visited  by 
Mercer  County  or  SCS  personnel.  Mercer  County  and 
SCS  personnel  inspect  the  daa  each  year  according 
to  procedures  for  annual  inspection  of  SCS  dams  of 
this  type.  Copies  of  annual  inspection  reports 
are  available  In  the  Mercer  County  Conservation 
District  office  and  in  the  Pennsylvania  Department 
of  Environmental  Resources'  (PennDER)  file  for 
this  daa.  Routine  maintenance  is  performed  by 
Mercer  County  personnel  when  it  is  necessary. 


1.3  PERTINENT  DATA 


a.  Drainage  Area 


b . Discharge  at  Dam  Site  (c.f.a 


Maximum  Flood  - 
Total  Spillway  opacity 
(At  Pool  El.  1264.3  ft.) 


Unknown 


Elevation  (faat  above  Maan  Sea  Laval  fM.S.L.1)  ■ 

Design  Top  of  Dam  - 1264.3 

Minimum  Top  of  Dam  - 1264.5 

Sediment  Pool  - 1241.8 

Maximum  Pool  (Design)  - 1261.1 

Maximum  Pool  (Phase  I Analysis*)  - 1261.2 

Emergency  Spillway  Crest  - 1257.0 

Streambed  at  Centerline  of  Dam  - 1234 

Maximum  Tail  water  - Unknown 


Length  of  Maximum  Pool  - 
Length  of  Flood  Control  Pool 
Length  of  Sediment  Pool  - 


2900 

1400 

800 


Sediment  Pool  (El.  1241.8  ft.)  - 
Flood  Control  Pool  (El.  1257.0  ft.) 
Top  of  Dam  (El.  1264.3  ft.)  - 


Sediment  Pool  (El.  1241.8  ft.)  - 
Flood  Control  Pool  (El.  1257.0  ft.) 
Top  of  Dam  (El.  1264.3  ft.)  - 


Type  - 

Length  (feet)  - 
Height  (feet)  - 
Top  Width  (feet)  - 
Side  Slopes  - Upstream  - 

(with  10- foot  wide 
berm  at  El.  1242  ft.) 
Downstream  - 


Three  cones  and  two  different  types  of 
materials  were  used  to  zone  the  main 
embankment.  A typical  section  of  the 
dam  is  shown  on  Plate  3.  Also,  the  type 
of  material  used  for  each  zone  is  given 
on  Plate  3. 

A 12-foot  base  width  cutoff  trench  was 
installed  below  the  main  embankment  vary- 
ing from  2 to  6 feet  below  original  ground 
level.  The  "as  built"  depths  of  the  cut- 
off trench  are  shown  on  Plate  S. 

A filter  trench  was  provided  in  the  main 
embankment  from  original  Station  4+92  to 
9+77.  The  fine  aggregate  (ASTM  fine 
concrete  aggregate)  was  installed  an 
average  depth  of  3 feet  below  the  stripping 
line.  From  Station  5+88  to  8+97  the  filter 
trench  was  provided  with  a 6-inch  diameter 
filter  drainpipe  surrounded  by  a coarse 
filter.  The  two  outlets  for  the  drainpipe 
exit  into  the  impact  basin  just  downstream 
of  the  baffle  wall.  (See  Plate  6.) 


Zoning 


h.  Saddle  Dike 


Length  (feet)  - 
Height  (feet)  - 
Top  Width  (feet)  - 
Side  Slopes  - Upstream  - 
Downstream 


i.  Diversion  and  Regulating  Tunnel 


None 


Spillway  (Emergency  Spillway  in  SCS  Terminology)  - 

Type  - Vegetated  earth  channel  located  at  left 
abutment  of  main  dam 

Length  (feet)  - 450 

Base  Width  (feet)  - 100 

Side  Slopes  - Left  - 4H:1V 

Right  - 2H:1V 

Crest  Elevation  (feet  M.S.L.)  - 1257.0 

Gates  - None 

Downstream  Channel  - Flows  would  pass  through  a well 

vegetated  area  (grass)  for 
approximately  200  feet,  then 
through  a wooded  area,  and  into 
the  original  stream  channel. 


1241.8 

2.0 

1.33  ( 1 ' -4" ) 

1249.2 

9.0 

1.5 


k.  Regulating  Outlets  (Principal  Spillway  in  SCS 
Terminology)  - " ~ 

Type  - Two-stage  inlet  riser  and  36-inch  reinforced  concrete 
outlet  pipe 
First  stage  Orifice  - 

Crest  Elevation  (feet  M.S.L.)  - 
Width  (feet)  - 
Height  (feet)  - 

Second  Stage  Overflow  Weir  - 
Crest  Elevation  (feet  M.S.L.)  - 
Length  (feet)*  - 
Vertical  Clearance  (feet)  - 
Outlet  Pipe  - A 36-inch  I.D.  reinforced  concrete 
pipe  supported  on  a concrete  cradle. 

The  concrete  cradle  was  installed  on 
the  bottom  of  the  outlet  conduit 
excavation  (in  situ  soils).  Five 
reinforced  concrete  anti-seep  collars 
were  provided  on  approximately 
20-foot  centers.  The  pipe  was  installed 
in  16- foot  long  sections  for  a total 
length  of  144.3  feet  (including  the  wall 
section  at  the  intake  riser ) . 

Riser  Floor  Invert  Elevation 
(feet  M.S.L. ) - 

Outlet  Conduit  Exit  Invert  Elevation 
(feet  M.S.L. ) - 
Impact  Basin 
Length  (feet)  - 
Base  Width  (feet)  - 
Invert  Elevation  (feet  M.S.L.)  - 
Tailwater  Sill  Elevation 
(feet  M.S.L. ) - 

Downstream  Channel  - A 20-foot  rock  riprap-lined 

section,  then  an  approxi- 
mately 190- foot  long  earth  lined 
section  before  exiting  into  the 
original  channel. 


1230.0 

1228.56 
15.75 

11.8  (ll'-lO*) 

1226.56 

1228.56 


* 9-foot  length  on  each  of  two  sides  of  the  riser. 
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SECTION  2 - ENGINEERING  DATA 


Floodwater  Retarding  Dan  PA  474  (PA  No  Name  No.  35)  was 
designed  by  the  SCS  according  to  its  standard  practice 
for  structures  of  this  type,  circa  1964.  Design  data 
reviewed  included: 


SCS  Drawings  No.  PA-474-P,  "Sandy  Creek 
Watershed  Project,  Floodwater  Retarding  Dam 
PA-474,  Crawford  and  Mercer  Counties,  Pennsylvania 
Design  drawings  are  available  in  PennDER's 
files.  "As  built"  drawings  are  available  in 
the  SCS  Harrisburg  office  and  the  Mercer 
County  Conservation  District  office. 


"Sandy  Creek  Watershed  Work  Plan,"  report 
prepared  by  the  Mercer  County  Commissioners 
et.  al. , March  1962.  (A  copy  is  available 
in  the  Mercer  County  Conservation  District 
office  in  Mercer . ) 


Dam  Permit  Application  Report  prepared  by  the 
Pennsylvania  Department  of  Forests  and  Waters 
(predecessor  of  PennDER)  on  11  May  1965. 

Design  information  including  laboratory  soil 
data,  slope  stability  calculation  summaries, 
hydrologic  and  hydraulic  design  calculations, 
and  structural  design  calculations  are  available 
in  the  SCS  Harrisburg  office  files. 

Various  post-construction  inspection  reports 
by  the  SCS  and  the  Mercer  County  Conservation 
District  personnel.  (Copies  are  available  in 
PennDER ' s files . ) 


2.2  CONSTRUCTION 


Readily  available  information  on  the  construction  of 
this  dam  was  reviewed  in  connection  with  this  Phase  I 
Investigation.  This  information  consisted  of  PennDER 
File  No.  43-50  for  this  dam. 


Many  design  and  construction  modifications  recorded 
were  incorporated  into  the  "as  built"  drawings.  Most 
of  these  drawings  have  been  included  in  this  report; 
however,  all  additional  drawings  are  available  in  the 
files  of  the  SCS  Harrisburg  office  or  the  Mercer  County 
Conservation  District  office. 


2.3  OPTION 

The  "Sandy  Crsek  Watershed  Work  Plan"  and  a subsequent 
agreement  between  the  Mercer  County  Connies loners  and 
the  SCS,  dated  9 June  1965,  detail  the  provisions  for 
operation  and  maintenance  of  this  structure.  This 
agreement  is  available  in  the  files  of  the  Mercer 
County  Conservation  District  office. 

2.4  EVALUATION 

a.  Availability  - The  PennDER  tile  No.  43-50,  the 
Mercer  County  Conservation  District  office  file, 
and  the  file  contained  in  SCS  Harrisburg  office 
are  readily  available  for  review. 

b.  Adequacy  - The  information  available  is  adequate 
tor  a Pnase  I Inspection  of  this  dam. 

g . 

c.  Validity  - Observations  and  measurements  performed 
during  the  visual  inspection  did  not  indicate  any 
deviations  from  the  "as  built"  drawings  for  this  dam. 


SECTION  3 - VISUAL  INSPECTION 


i 


3.1  FINDINGS 

a.  General  - The  inspection  was  performed  on  9 Hay  1979. 
No  unuaual  weather  conditions  were  experienced 

and  the  lake  was  at  sediment  pool.  A subsequent 
site  visit  was  performed  on  5 June  1979.  The  dam 
and  appurtenant  structures  were  found  to  be  in 
good  overall  condition  at  the  time  of  the  inspection. 
Noteworthy  deficiencies  observed  are  described 
briefly  in  the  following  paragraphs.  The  complete 
visual  inspection  check  list  and  field  sketch  are 
given  in  Appendix  A. 

b.  Dam  - Clear  seepage  was  observed  exiting  at  an 
estimated  rate  of  0.5  g.p.m.  to  the  left  of  the 
outlet  structure.  The  two  filter  drain  outlets 
which  exit  into  the  impact  basin  were  flowing  with 
clear  water.  The  left  outlet  was  flowing  at  an 
estimated  rate  of  5 g.p.m.  The  right  drain  outlet 
was  clogged  with  material.  After  removal  of  the 
material  the  drain  outlet  flowed  partially  full 
then  tapered  to  a trickle.  This  drain  was  stained 
orange.  This  orange  staining  could  possibly  be 
from  two  sources:  1)  iron  staining;  2)  algae 
growth. 

Several  rodent/animal  burrows  were  observed  in  the 
embankment.  The  locations  of  these  holes  are 
shown  on  the  field  sketch. 

c.  Dike  - A 6-inch  diameter  corrugated  metal  pipe 
which  passes  through  the  dike  was  designed  to 
carry  flow  from  a natural  groundwater  spring 
located  just  upstream  from  the  dike.  Both  the 
inlet  and  the  outlet  of  this  drain  are  covered 
with  sedimentation  and  vegetation. 

d.  Appurtenant  Structures  - overall,  the  concrete  of 
the  riser  intake,  outlet  conduit  and  impact  basin 
was  observed  to  be  in  good  condition.  However, 
the  joint  filler  between  the  outlet  conduit  and 
the  head  wall  of  the  outlet  structure  was  deteri- 
orated and  missing  in  some  spots.  The  trash  rack 
of  the  low  level  inlet  was  partially  clogged  with 
debris  at  the  time  of  inspection.  Several  small 
trees  (1  to  2 inch  diameter)  were  cut  from  and 
stockpiled  in  the  discharge  channel  of  the  emergency 
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•pillway.  Also,  at  tha  and  of  t ha  discharge 
channal  of  tha  emergency  spillway,  a fanca  crossas 
tha  channal. 

a.  Reservoir  Area  - Tha  sediment  pool  raaarvoir  is 

snail  ( approximately  14  acra-faat)  and  has  shallow 
water  areas  conducive  to  tha  growth  of  cattails. 

Tha  Mercer  County  Conservation  District  uses  tha 
reservoir  for  protection  of  wildlife  and  has 
installed  a number  of  floating  duck  nests  in  tha 
reservoir.  Mo  unusual  sedimentation  in  the  reservoir 
was  observed.  The  reservoir  area  for  the  flood 
control  pool  is  protected. 

f.  Downstream  Channel  - The  original  stream  channel 

of  Saw  Mill  Run  forms  the  outlet  discharge  channel. 
Approximately  600  feet  downstream  from  the  dam  is 
U.S.  Route  62.  Two  mobile  homes  are  located 
approximately  400  feet  downstream  of  the  dam  and 
may  be  affected  by  flood  discharges  from  the  dam. 
Additionally,  approximately  20  homes  are  located 
in  low  lying  areas  below  the  dam  which  could  be 
affected  by  large  discharges  from  the  reservoir. 

These  homes  are  located  in  the  Borough  of  stoneboro. 
The  center  of  Stoneboro  is  approximately  3000  feet 
downstream  of  the  dam.  Saw  Mill  Run  passes  through 
Stoneboro  and  outlets  into  the  downstream  channel 
from  Sandy  Lake.  This  channel  then  flows  into 
Sandy  Creek. 
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SECTION  4 - OPERATIONAL  PROCEDURES 


Operational  procedures  are  summarized  in  para9raph  1.2.h 

There  are  no  formal  emergency  procedures  in  the  event 
of  impending  catastrophe  for  the  dam.  The  condition  of 
the  dam  is  checked  by  Mercer  County  personnel  some  time 
subsequent  to  each  occurrence  of  heavy  precipitation. 

The  emergency  spillway  and  riser  intake  are  uncontrolled 
and  the  pond  drainpipe  has  a steel  plate  bolted  on  its 
inlet  to  the  riser  structure.  The  reservoir  under 
normal  conditions  remains  at  approximate  El.  1241.8 
feet  and  has  15.2  feet  of  additional  storage  to  the 
crest  of  the  emergency  spillway. 

It  is  recommended  that  formal  emergency  procedures  and 
evacuation  plans  be  prepared  and  prominently  displayed, 
and  furnished  to  all  personnel. 


4.2  MAINTENANCE  OF  DAM 


Maintenance  of  the  dam  and  appurtenant  structure  is  the 
responsibility  of  Mercer  County.  Maintenance  is  performed 
by  Mercer  County  personnel  when  necessary.  The  dam  and 
appurtenant  structures  are  formally  inspected  annually 
by  personnel  from  the  Mercer  County  Conservation 
District  office  and  the  SCS.  During  these  inspections, 
the  condition  of  the  dam  is  reviewed  and  recommendations 
for  repairs,  when  necessary,  are  made.  There  is  no 
operating  equipment  for  this  dam. 


4.3  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


At  the  present  time,  there  is  no  warning  system  or 
evacuation  plan  in  the  event  of  a dam  failure.  An 
emergency  warning  procedure  should  be  developed. 


4.4  EVALUATION  OF  OPERATIONAL  ADEQUACY 


The  present  operational  and  maintenance  procedures  are 
considered  adequate. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


£ 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  - Hydrologic  and  hydraulic  daaign 

calculations  for  PA  474  vara  obtainad  from  the  SCS 
"Daaign  Raport"  on  fila  at  PannOER.  According 
to  SCS  criteria,  circa  1964,  the  emergency  spillway 
and  freeboard  hydrographa  ware  developed  and 
routed  through  the  reservoir  to  establish  the 
elevations  of  the  design  high  water  and  crest  of 
dam,  respectively.  The  emergency  spillway  hydrograph 
was  developed  using  a 6-hour  rainfall  of  9.6  inches 
resulting  in  a peak  discharge  of  4929  c.f.s.  The 
freeboard  hydrograph  was  developed  using  a 6-hour 
rainfall  of  19.1  inches  with  a corresponding  peak 
discharge  of  9500  c.f.s. 


b.  Experience  Data  - No  reservoir  stage  or  rainfall 

! records  are  maintained  at  the  dam  site.  According 

to  the  Mercer  County  Conservation  District  Repre- 
sentative the  emergency  spillway  has  never  been 
activated. 


i 
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c.  Visual  Observations  - At  the  time  of  the  inspection, 
no  condition  was  observed  that  could  seriously 
affect  the  discharge  capabilities  of  the  spillway 
and  outlet  works. 

d.  Overtopping  Potential  - PA  474  is  classified  as  a 
"High"  hazard-" Small"  size  dam  requiring  evaluation 
for  a spillway  design  flood  (SDF)  in  the  range  of 
1/2  Probable  Maximum  Flood  (1/2  PMF)  to  the  Probable 
Maximum  Flood  (PMF).  Since  the  reservoir  has  a 
maximum  storage  capability  nearly  equal  to  that  of 
an  "Intermediate"  size  dam,  the  PMF  was  chosen  as 
the  SDF. 

The  hydrologic  and  hydraulic  capabilities  of  the 
dam  were  evaluated  by  routing  the  PMF  through  the 
reservoir  with  the  aid  of  the  U.S.  Army  Corps  of 
Engineers'  Flood  Bydrograph  Package,  HEC-1 . The 
PMF  hydrograph  developed  as  part  of  this  analysis 
had  a peak  discharge  of  2710  c.f.s.  using  a 6-hour 
Probable  Maximum  Precipitation  (PMP)  of  21.8 
inches.  The  results  of  this  routing  indicate  that 
the  reservoir  is  capable  of  passing  the  PMF  with  a 
maximum  reservoir  level  of  El.  1261.2  feet,  which 
is  3.3  feet  below  the  minimum  crest  of  the  dam. 

The  maximum  discharge  from  the  reservoir,  as 
indicated  by  this  analysis,  is  2473  c.f.s. 

e.  Spillway  Adequacy  - The  dam,  as  outlined  in  the 
above  analysis.  Is  capable  of  passing  the  PMF 
without  overtopping.  Therefore,  the  spillway  is 
adequate  according  to  the  recommended  criteria. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual Observations  - The  seepage  area  noted  to 
the  left  of  the  outlet  structure  during  the  visual 
inspection  should  be  periodically  examined  in  the 
future  to  verify  that  the  quantity  of  seepage  is 
not  increasing  and  transportation  of  fine  material 
is  not  occurring.  Should  the  extent  of  the  seepage 
area  or  turbidity  of  the  seepage  increase  with 
time,  the  condition  should  be  studied  in  detail 
and  appropriate  remedial  measures  taken. 

b.  Design  and  Construction  Data  - Calculations  of 
embankment  slope  and  foundation  stability  were  not 
available  for  review.  However,  a summary  report 
from  the  SCS  Soil  Mechanics  Laboratory  at  Lincoln, 
Nebraska  dated  8 December  1964  presented  the 
results  of  the  laboratory  soil  testing  program  and 
slope  stability  analysis  performed.  Shear  strength 
properties  obtained  and  used  in  the  slope  stability 
analysis  were  reported  as  follows: 

Foundation  Materials  - 
Soil  Type  - 

Type  of  Test  Performed  - 

Angle  of  Internal  Friction  (6)  - 
Cohesion  (c)  - 
Sample  Type  - 

Embankment  Materials  - 
Soil  Type  - 

Type  of  Test  Performed  - 

Angle  of  Internal  Friction  (6)  - 
Cohesion  (c)  - 
Sample  Type  - 


Sandy  Silt  (ML) 
Consolidated  Undrained 
Triaxial  Shear  Test 
26.5° 

200  p.s.f. 

Undisturbed  Sample 


Silty  Clay  (CL-ML) 
Consolidated  Undrained 
Triaxial  Shear  Test 
26° 

725  p.s.f. 

Remolded  and  compacted 
at  95%  Standard  Proctor 


The  results  of  three  stability  analyses  (using  the 
Swedish  Circle  Method)  was  presented,  however, 
their  analysis  used  a 3H:1V  upstream  slope  and 
2H:1V  downstream  slope.  The  SCS  results  indicated 
the  slopes  to  be  stable  under  their  assumed  geometry 
and  the  report  concluded  that  the  slopes  would 
also  be  stable  under  2.5H:1V  slopes  upstream  and 
downstream.  It  should  be  pointed  out  that  the 
foundation  drain  recommended  by  the  SCS  to  prevent 
piping  and  relieve  uplift  at  the  toe  was  installed. 
Also,  the  selective  placement  (zoning)  of  the 
embankment  was  installed  as  recommended. 


Baaed  upon  tha  above  information,  coupled  with  the 
visual  inspection,  it  is  concluded  that  no  further 

stability  assessments  are  deemed  necessary. 

Operatino  Records  - No  operating  records  are  main- 
tained. The  operation  procedures  do  not  indicate 
any  cause  for  concern  relative  to  the  structural 
stability  of  the  dam. 

Post-Construction  Chances  - The  post-construction 
changes  to  the  dam  do  not  adversely  affect  the 
structural  stability. 

Seismic  Stability  - The  dam  is  located  in  Zone  1 
on  the  "Seismic  Zone  Map  of  the  Contiguous  United 
States , " Figure  1,  page  D-30,  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams."  This  is  an  area 
of  very  low  seismic  activity.  Experience  indicates 
that  dams  in  Seismic  Zone  1 will  have  adequate 
stability  under  seismic  loading  conditions  if  they 
have  adequate  stability  under  static  loading 
conditions.  As  indicated  in  paragraph  6 . 1 .b . , 
this  dam  could  be  shown  to  meet  the  stability 
requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams."  Therefore,  further 
consideration  of  the  seismic  stability  is  not 
warranted  for  this  Phase  I Inspection  Report. 


SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


Safety  - The  dam  was  in  good  overall  condition  at 
the  tine  of  inspection.  The  seepage  observed 
during  the  visual  inspection  does  not  constitute  a 
hasard  to  the  safety  of  the  structure  according  to 
the  conditions  present  at  the  tine  of  the  inspection 
PA  474  is  a “High"  hasard- "Small"  size  dam  and 
should  have  a hydraulic  capability  sufficient  to 
pass  the  PNF.  As  presented  in  Section  5,  the 
spillways  and  reservoir  were  determined  adequate 
to  pass  the  PMF  without  overtopping  the  dam. 


Adequacy  of  Information  - The  information  available 
combined  with  the  visual  observations  and  measure- 
ments made  during  the  field  inspection  are  considered 
sufficient  for  this  Phase  I Inspection  Report. 


gencv  - The  owner  should  initiate  the  action 
scussed  in  paragraph  7.2  as  soon  as  practicable 


Necessity  for  Additional  Data/Evaluation  - No 
further  investigation  is  necessary,  unless  future 
inspections  of  the  seepage  area  indicate  changing 
conditions . 


The  inspection  revealed  a few  items  of  remedial  work 
which  should  be  performed  as  soon  as  practicable  by  the 
owner.  These  include: 

1)  Periodically  inspect  the  seepage  area  to  the 
left  of  the  outlet  structure  to  identify  a 
change  in  quantity  of  seepage  or  the  exiting 
of  muddy  water  from  this  area  and,  if  neces- 
sary, study  the  situation  in  detail  and  take 
appropriate  remedial  measures. 

2)  Remove  the  sedimentation  and  vegetation  above 
the  inlet  and  outlet  of  the  spring  drain  in 
the  dike  and  clean  the  pipe  out,  if  necessary. 
The  downstream  channel  may  need  to  be  reshaped 
to  provide  sufficient  drainage  away  from  the 
toe  of  the  dike. 


3)  Remove  the  stockpiled  brush  from  the  emergency 
spillway  channel. 


c 


4)  Fill  the  animal  burrows  in  the  embankment  and 
establish  a rodent  control  program. 

5)  Replace  the  joint  filler  between  the  outlet 
conduit  and  the  impact  basin  head  wall. 

6)  Periodically  inspect  and  maintain  the  filter 
drain  outlets. 

7)  Clear  the  debris  from  the  trash  rack  of  the 
riser  and  periodically  inspect  and  maintain 
the  trash  rack  in  the  future. 


C 


In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 


1) 

2) 

3) 


Develop  a detailed  emergency  operation  and 
warning  system. 

During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of  the 


When  warning  of  a storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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rainfall/reservoir  records  None  available 


BORROW  SOURCES  Reference  Drawing  Sheet  2 (Plate  3 of  this  report)  shows  the  extent  of  the  borrow  area. 

Additionally,  If  suitable  Material  was  encountered  In  the  emergency  spillway  excavation 
this  Material  was  used  before  the  borrow  area  was  opened  up. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  1.56  sq.  ml.  (primarily  farmland  and  woods 

ELEVATION  TOP  SEDIMENT  POOL  (STORAGE  CAPACITY)  » 1241  .8  ft.  (14  ac.-ft.) 

1 £5/ .0  ft. 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : (366  ac.-ft.) 


ELEVATION  MAXIMUM  DESIGN  POOL: 


1261.1  ft. 


ELEVATION  TOP  DAM: 


1264.3  ft. 


CREST: 


(SCS  Terminology  - Emergency  Spillway 


a.  Elevation  1257.0  ft.  (control  section) 

b.  Typa  VegeTaTed  earth  channel 

c.  Width  100  ft.  ~ 

d . Length"  Approximately  450  ft. 

a . Location  Spillover  ~ At  left  end  of  dam 
f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  (SCS  Termlnoloov  - Prlncloal  Sol  11  wav) 
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imi 


. Location  

c . Records  

MAXIMUM  NON-DAMAGING  DISCHARGE:  Unknown 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  Views  of  Dam 

Upper  Photo  - Overall  View  of  Dam  from  Left  Abutment 


Lower  Photo  - Overall  View  of  Dike  from  Knoll 
Located  Between  Dam  and  Dike 


Photo  1 - Upstream  Slope  of  Dam,  Intake  Riser  and  Reservoir 
Photo  2 - Close-up  View  of  Intake  Riser  (Principal  Spillway) 


Photo  3 - Downstream  Slope  of  Dam, 

Outlet  Structure  and  outlet  Channel 


Photo  4 - Close-up  View  of  Outlet  Structure 

(Note  flow  exiting  toe  drain  outlet 
in  right-center  of  photo.) 


Photo  5 - View  of  Upstream  Portion  of  Emergency 

Spillway  from  Edge  of  Reservoir 


Photo  6 - View  of  Downstream  Portion  of  Emergency  Spillway  Channel 


Photo  7 - View  of  Crest  of  Dam  from  Original  Station  16+07 

(corner)  Looking  Towards  Left  Abutment  of  Dam 


Photo  8 - View  of  Right  Wing  of  Dam  from  Original  Station  16+07 

( corner ) 

(Knoll  located  between  dam  and  dike  begins  at  approxi- 
mate location  of  fence  gate  shown  in  photo.) 


Photo  9 - View  of  Outlet  Channel  from  Head  Wall  of  Outlet  Structure 

(Note  two  mobile  homes  located  in  right-center  of  photo.) 


Photo  10  - View  of  Roadway  Culvert  Downstream  of  Dam 


Note:  Photographs  were  taken  on  9 Hay  1979. 


PHOTO  2.  CloM-up  View  of  Intoko  Rlsor  (Principal  Spillway) 


PA  474 


A ^ 4J,*- 


*•?!&? 


V 


y*e£r 

•K  ' 


.A,  ‘1V 

• . t « 

rv  ■ 

PHOTO  7.  View  of  Crest  of  Dam  from  Original  Station  16  ♦ 07  (comar) 
Looking  Towards  Laft  Abutment  of  Dam 


PHOTO  8.  View  of  Right  Wing  of  Dam  from  Original  Station  16  ♦ 07  (comar) 
(Knoll  located  between  dam  and  dike  begins  at  approximate 
location  of  lha  fence  gate  shown  m photo.) 
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PREFACE 


HYDROLOGIC  AMD  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I Inspection  Report  are  based  on  the  use  of 
a Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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FEOM  HMR  33  , DRAINAGE  AREA  15 LOCATED  IN  ZONE  2 
PMP  24  hr~  7oo*ii ■ • 23.3  thrA<s 


NYDROCRAPH 

D AM  IS  LOCATED  IN  ZONE  23 
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UNIT  HVOPOGR4PH  11  ENO-OF-PMIOD  Ct»DIN*T£S>  LAG-  ).bl  HOURS.  CP-  O.SS  VOL-  1 .00 
4-  11.  2T-  44.  42.  It.  tOI.  lib.  132.  142. 

14b.  ISO.  I4S.  IIS.  I2S.  114.  10S.  100.  93.  $4. 


non  AM)  S TO*  AGE  IENO  GF  *E»  IOOI  SUMMARY  EO«  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPWT  AT  IONS 
FLOWS  IN  CUBIC  FEET  FEB  SECONO  ICUBIC  METERS  PE*  SEC  OHO » 


SUMMARY  Of  OAM  SAFETY  ANALYSIS 


PA  474  (PA  NO  NAME  No.  35)  DAM 
NDI  NO.  PA  00249,  PennDER  No.  43-50,  SCS  No.  PA  474 

REGIONAL  GEOLOGY 


PA  474  Dam  has  been  constructed  across  the  shallow  valley  of 
Saw  Mill  Run,  which  is  in  the  Glaciated  Section  of  the 
Appalachian  Plateaus  Physiographic  Province. 

Foundation  soils  beneath  the  dam  vary  in  thickness  from  14 
to  18  feet  according  to  design  test  borings.  Beneath  a 
thin  4 to  5-foot  thick  mantle  of  recent  alluvium  is  a layer 
of  glacial  till  about  10  to  18  feet  thick.  The  glacial 
material,  as  described  on  the  boring  logs,  is  largely  ML,  SM 
silts  and  sands  with  some  GM-GP  gravel.  The  water  table  was 
high  throughout  the  site. 

According  to  the  geologic  map  on  the  following  page,  bedrock 
units  beneath  the  soil  cover  are  members  of  the  Connoquenessing 
formation,  Pottsville  group,  Pennsylvania  system.  The 
bedrock  dips  to  the  southeast  (generally  upstream)  at  a rate 
of  approximately  100  feet  per  mile.  The  boring  logs  describe 
the  bedrock  as  sandstone  with  some  thin  shale  interbeds. 
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GEOLOGIC  MAP 
PA-474  (PA  No  Nam*  No.  35) 
NOI  No.  00249  More ar  County 


Reproduced  from  Bedrock  Geologic  Maps  from 
Water  Resources  Report  33.  Pennsylvania 
Topographic  and  Geologic  Survey.  1976,  4th  Series 


One  Inch  Equals  Approximately  2000  Feet 
See  Legend.  Next  Page 
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MERCER  FORMATION 

Mostly  dark-gray  shale,  but  con- 
tains thin  beds  of  coal  and  lime- 
stone and  lenses  of  sandstone. 
Generally  unimportant  as  an 
aquifer,  but  locally  yields  may  be 
sufficient  for  domestic  and  stock 
use. 


PP 


POTTSVILLE 
UNDIFFERENTIATED 
Sandstones,  possibly  containing 
some  relatively  thick  beds  of 
shale;  correlation  with  Connoque- 
nessing,  Mercer,  and  Homewood 
Formations  uncertain.  Unimpor- 
tant as  an  aquifer. 
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CONNOQUENESSING 

FORMATION 

Medium-  to  fine-grained  gray 
sandstone  containing  lenses  of 
dark-gray  shale  and  discontinu- 
ous beds  of  Quakertown  coal. 
Yields  moderate  quantities  of 
water  that  is  locally  high  in  iron 
k content. 


SHENANGO  FORMATION 


The  upper  member  ( Msu  ) is 
composed  of  soft  medium-  to 
dark-gray  shale  with  interbeds 
of  siltstone  and  lenses  of  fine- 
grained sandstone.  Unimportant 
as  an  aquifer.  The  lower  member 
( Ms  i ) is  composed  of  medium- 
to  fine-grained  light-gray  sand- 
stone and  medium-  to  dark-gray 
shale  and  siltstone.  Yields  mod- 
erate to  large  quantities  of  water 
that  is  locally  high  in  iron  content 
at  shallow  depths. 


